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2 (Jefferson and Wang, 2011)
N. a. sunameri





(Shirakihara et al. 1994; Yoshida et al., 1997)
( , 1976; Shirakihara et al., 1992; 2008)  
Table 1




Kuramochi et al. (2000)
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5 [ ST] [IM]
[SIS] [AT] [OB]
DNA (Yoshida 
et al., 1995; Yoshida et al., 2001) (Figure 1-1)  
Kuramochi et al. (2000) SIS ST 21
IM AT OB
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1 Gator 5g 30g 3ml 10ml ( , 2003)  
 9 
99% 10% )  











4. AFA 1 2
70%  
5. 1 1 2
 
80




1. 30  
2. 
 
3. 30  
4. *3 12  
                                            
2 AFA 0.4 0.6 5 4  
3 2g 5g 100ml 30
1g 2 3  
 10 
5. 1  
6. 1% 70%
 
7. 70 80 90 99 100% 2  
8. 3 1 1 3
3 4  
9. 3 1
 




1. 3.  
4. *4 10  
5. 1  
6. 1% 70%
 
7. 70 80 90 99 100% 70 80%
30 90% 1  
8. 11.  
 
Heidenhain  
1. 3.  
4. 3% 12  
5. *5 12  
6. 1 2  
7. 1%
3% 5% 1%  
8. 1  
                                            
4 Semichon 50ml 50ml 5g 15
1g 70% 2  
5 Heidenhain 1g 20ml 100ml
1 2 3  
 11 
7. 11.  
Anderson (2009) Gibson (2005) Hoberg (1994) Yamaguti (1963)
(Halocercus )
Appendix 1.  
 
 








Benjamini-Hochberg (BH ) Fisher
ST
0.05 R 3.3.1 (R Core Team, 2016) fmsb
(Nakazawa, 2015)  
 
 
Table 1-2 13 ( 6
4 2 1 )





Tetrabothrius sp. 1 1







P.sunameri P. asiaeorientalis Stenurus nanjingensis 2
Pharurus 2 Nasitrema
62 3 40
Na. sunameri Na. spathulatum 2 61 Pharurus
Nasitrema 64 29
H. pingi H. sunameri
H. taurica 2 H. sunameri  
Table 1-4
P. sunameri P. asiaeorientalis Na. sunameri




20% 0% C. oblonga
OB 7% AT SIS IM 63 100% S. 
elongatum OB AT SIS IM
4 1 4
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P. sunameri Pseudostenurus sunameri (Yamaguti, 1951b)	
Pseudostenurus Pharurus (Petter and Pilleri, 
1982) Pseudostenurus (Jefferson 
and Hung, 2004; Kuramochi et al., 2000; Parsons et al., 2001)	P. asiaeorientalis
Otophocaenurus (Kuramochi et al., 2000)
Otophocaenurus Pharurus (Anderson, 2009)	
Pharurus 	S. elongatum
Orhosplanchnus elongtus (Ozaki, 1935)
Odhneriella Hadwenius (Yamaguti, 1971; Adams and 
Rausch, 1989)	Hadwenius Synthesium
(Gibson, 2005)	 S. elongatum 	 
	S. nanjingensis




OB AT IM SIS ST
	
8 P. sunameri P. asiaeorientalis H. pingi H. sunameri
Na. spathulatum Na. sunameri C. oblonga S. elongatum
	 Anisakis
Pseudoterranova ( , 1967; , 1967; Gibson 
et al., 1998) Kuramochi et al. (2000)
	 Kuramochi et al. (2001) ST
1 A. simplex 2  (2018)
1 Anisakis sp. 	 Pilleri (1974)
A. typica Wan et al. (2017)





(Scomber japonicus) (Gadus macrocephalus)
(Theragra chalcogramma) (Scomberomorus niphonius)
(Hippoglossoides dubius) (Quiazon et al., 2011)	





(Barros et al, 2002)	
	 
	ST 1 Kuramochi et al 
(2000) 4 1 3 	 Na. 
spathulatum IM ST Kuramochi et al. (2000) ST
	 C. oblonga OB AT
SIS IM Kuramochi et al. (2000) ST
3 1 C. oblonga
50% (2/4) OB 	 ST 1
Corynosoma sp. 	 Kuramochi et al. (2000)
	 Na. spathulatum IM ST
C. oblonga Corynosoma sp. ST
	 
	C. oblonga
(Phocoena phocoena) (Phocoenoides dalli)
(Conlogue et al., 1985; Gibson et al., 1998; Siebert et al., 2006)
(Alopias vulpinus)








Jefferson, 2000; Parsons et al., 2001; Kuramochi et al., 2000)	
	 (Tursiops truncatus)
(Delphinus delphis) H. lagenorhynchi (Daily 
et al., 1991; Fauquier et al., 2009; Tomo et al., 2010)	
H. pingi 	




(Balbuena et al., 1994; Lehnert et al., 2010)	
H. invaginatus H. taurica (Dailey, 1978; Arnold and Gaskin, 1975; 















Synthesium elongatum  
(Figure 2-1a)	 Orthosplanchnus
(=Orthosplanchnus elongatus) (Ozaki, 1935) Odhneriella
(=Odhneriella elongata) (Yamaguti, 1958; 1971)	Adams & Rausch (1989)
Odhneriella Hadwenius (=Hadwenius 
elongatus)	Hadwenius Synthesium





	Synthesium 8  S. tursionis (Marchi, 
1873) S. seymouri (Price, 1932) S. nipponicum (Yamaguti, 1951) S. mironovi 
(Krotov and Deliamure, 1952) S. subtile (Skrjabin, 1958)  S. delamurei (Raga, 
1988)  S. pontoporiae (Raga, 1994) S. neotropicalis Ebert, 2017	
	 S. elongatum S. 
tursionis (Table 2-1)	S. tursionis
(Tursiops truncatus)
Distomum tursionis 	 (Poirier, 
1886) (Figure 2-1b)
	 Hafeezullah (1986)
	Hafeezullah (N. phocaenoides ) 7
S. tursionis (Figure 2-1c)	 Fernández et al. 
(1994) 100 S. tursionis
(Figure 2-1d)	 Marigo et al. (2008) S. pontoporiae
(Figure 
 20 
2-1e)	Hafeezullah (1986) S. tursionis S. elongatum
S. elongatum
(Fernández et al., 1994; Ebert et al., 2017)	 
S. elongatum
( ; )	 S. 
elongatum
Synthesium 	 S. elongatum







      








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 =V@IH)*1935+ :DOLYLCDV)DQ)@J/)*1994+ <@OHFM)DQ)@J/)*2008+
 "#[Z 100 15
%)>KK? 13.18 6/2.30/8)*15/3+ 8/9.21/3)*14/5+
)>KK? 1/0.2/1 0/39.1/5)*0/68+ 0/48.0/85)*0/62+
)>WK? 400.550 309.814)*534+X230.728)*478+ 431.722)*600+X462.675)*554+
)>WK? 550.700 257.824)*504+X233.754)*449+ 400.760)*560+X428.684)*552+
')>WK? 500.520 0.2-191)*534+ 200.789)*527+
')>WK? 450.600X310.350 210.615)*391+X91.330)*197+ 409.678)*526+X185.333)*258+
'\ ND@O.PG@NDC NUOHEMOK NUOHEMOK





), HOODFRJ@OJU)JMADC-)4)QM)7 JMADC HOODFRJ@O)HL)PG@ND-)S@OUHLF)EOMK
MS@J)QM)JMADC
')>WK? RLCDPBOHADC 306.1-074)*636+X174.681)*411+ 409.1-093)*661+X276.618)*345+
)>WK? RLCDPBOHADC 341.1-100)*668+X219.715)*422+ 475.1-112)*686+X266.589)*369+
)>WK? 200.330 93.361)*211+X74.287)*172+ 143.339)*238+X124.247)*169+
\ FJMARJ@O)MO)PJHFGQJU)DJMLF@QDC MS@J OMRLC)QM)MS@J

$), PKMMQG RL@OKDC RL@OKDC
(\, @)JHQQJD)ADGHLC)QGD)@BDQ@ARJRK JDSDJ)ME)RQDOHLD)EHDJC NMPQDOHMO)QM)BHOORP)P@B
	), QRARJ@O RLCDPBOHADC JMLF-)QRARJ@O








4 2011 2016 	 	
	 8
	 	 	 Table 




70% AFA 	 Heidenhain













Y ZXYYWYYW[ =;LJC79QP3+ YY\V^ ZZVa nm 16 U Y
Z ZXY\WZWZX ;#7 Y[\V\ Z^V^ nm 2< ` U
[ ZXY]WYW` ;F'B8
iRc[[Va[][\ZTQbY[[VZXXZ\]S
Y[XVZ []VX lm 2< [ Z




Y\]VZ [aVZ nm 2< [ U
^ ZXY^WYWZZ O;F)J%-9/K
iRc[ZV`[Z`X[TQbYZaV`\_\Z`S
Y\ZVZ [_VY nm 2. ` U
_ ZXY^W\WY O;F)J%-9/K
iRc[ZV`[Z_]]TQbYZaV`\_]X[S
Y[aV` [^V^ lm 2< U Z

















) (Fernández et al., 




R 3.3.4 (R Core Team, 2017)  
4 Isolate II Genomic DNA Kit Bioline, 
, DNA
500µl TE 0.001 M TrisHCl, pH 7.5, 0.001 M EDTA, pH 8
NDH 3 ND3 ND3F
(5’-GCTTAATTKKTAAAGCYTTGRATTCTTACT-3’) (Fernández et al., 
2000) ND3 Primer 4 (5’-CTACTAGTCCCACTCAAC(G/A)TAACC(T/C)T-3’) 
(Fernández et al., 1998) PCR : 95°C/5 , 35
/95°C/30 , 50°C/30 , 72°C/50 , 72°C/7  (Fernández et al., 1998) PCR
NucleoSpin Gel and PCR Clean-up kit (Macherey-Nagel, , 
) 	Applied Biosystems ABI 3730 XL automated sequencer Macrogen Inc., 
, BioEdit 7.0.5.3
SequencherTM 5.1 	 GenBank Accession Number
Table 2-3  
S. elongatum 	GenBank 16
Mafft (https://mafft.cbrc.jp/alignment/software/)
	Tormopsolus orientalis (Acanthocolpidae)
(Fraija-Fernández et al., 2016) JModelTest 2.1.4 	
(AIC) Hasegwa, Kishino, Yano HKY+G+I
(Darriba et al., 2012)
ML nearest-neighbour-interchange (NMI)	
subtree-pruning-regrafting (SPR)	 tree-bisection- reconnection (TBR)
 26 
100 Genetic Algorithm for Rapid Likelihood 
Inference (GARLI 0.942) (Zwickl, 2006) ProtTest 2.4
JTT+G+F (Abascal et al., 
2005) 1,000,000 4600 burn-in PP
ML >80%	PP>90%
MEGA 6 (Tamura et al., 2013)  
Õ Õ
 27 
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Figure 2-2 	 Table 2-4  
Õ
	
1/5 ( ) 05 0.8
H
	 3/4 4 5 (31
77%) (10%) (13%) 5 7 (71%)









S. elongatum ( 1/4
1/5 	 	 	 	








Ozaki (1935) S. elongatum




Synthesium 	S. seymouri	S. nipponicum	S. 
mironovi 3 	S. neotropicalis
S. pontoporiae 1.8 3.0
S. delamurei 	S. subtile 	
S. tursionis 	 ( )	
( )	 ( ) 	
0.5 0.8 Marigo et al. (2008) 0.8 1.21
	S. pontoporiae 	
( 3/4 )	 ( )	 ( )
	 ( 1/5 ) S. 
tursionis ( 1/4 )
S. tursionis (Table 2-4) S. tursionis
	 50% S. tursionis
( 	 ) 	







3çÕ ×éøØÑ¦LÕ ×ëØÍ¶Õ ×ë÷ĈØÍ¶uÕ ×îéØz±Õ ×ðØ²¢Õ ×óØ?C
n¡ÇÕ ×õØ#LÕ ×õ÷Ø&-Õ ×öïØ/ÑÕ ×ööïØ/ÑÕ ×öøØI¦LÕ ×÷úØÂ¦
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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"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$#*, $#(,"$#,)$#*& 
1B;2 '% )'& )(( '-$"*+* %)#% " '$-",%()'( ('%"+&&*$$ 
DDDD1B;2 '% (+% (+* '&("*)$ %*#, ($$"))$ &'$"+&,(+, (*&"*+)))( 
1B;2 '% +&$ +%* ),(",-+ %%#) " &)+",&()$( ($$"+*$)*$ 
DDDD1B;2 '% +&' +&- ((,"-&& %( ))$"+$$ &''"+)(((- (&,"*,())& 
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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"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DDD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(%$ %)#' '%$"')$ -%"''$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&), 
1B;2 '% %$,% %$,* *)-"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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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"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%*- 
1B;2 '% )& )& (,"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4 S. elongatum ND3
234bp 324bp 	78 108
(GenBank Accession No. MH634350)
297bp 	  
S. elongatum 3 0.3% 6.5% 	Synthesium
1.7% 20.5% (Table 2-5) S. tursionis
1.7 10.6%	 S. delamurei 18.4 20.5% S. neotropicalis
S. potoporiae 14.3%	16.7%
Brachycladium atlanticum 18.4% Nasitrema 
globicephalae 25.3% ML
(Figure 2-3) S. delamurei Synthesium
(PP=100%	ML =95%) S. 
elongatum 3 S. tursionis 2













    	 
  
 	        
 		 		       




       
	 
	 
		    
























ĺĳńŇĿŉÜÕo ĝYĚ   ġÈĢ>@ĝĕĚÜÕ)ĽŇĻĠĢ































100 / 100 
 95 / 100
 70 / 91











Synthesium 	 Ozaki 
(1935) 	 Synthesium
	S. tursionis S. pontoporiae 	










Ozaki (1935) S. elongatum  
S. elongatum S. tursionis 	
	 	 (Table 
2-4) 	 	





ND3 S. elongatum S. tursionis 1.7 10.6%
	 Synthesium
	 S. tursionis S. pontoporiae
17.8%	S. tursionis S. neotropicalis 14.0% (Ebert et al., 2017)
	S. elongatum S. 
tursionis 2
	S. elongatum S. tursionis  
S. tursionis 	 	 	
(Hafeezullah, 1986; Mignucci-Giannoni et al., 1998; Aguilar-Aguilar et 
al., 2001; Marigo et al., 2010; Quiñones et al., 2013; Romero et al., 2014)
 36 
	 (Stenella longirostris)
(Sotalia guianensis) 	 Fernández et al. (1994)
(Grampus griseus)
(Cephalorhynchus eutropia)	 (Phocoena spinipinnis)




(Ebert et al., 2017) Synthesium S. seymouri	S. nipponicum	S. mironovi
3 	 	
S. neotropicalis S. tursionis










H. pingi 	 	
( ) 	 	
	
(Parsons and Jefferson 2000; 
Parsons et al., 2001)	
 
	 70 80cm
(Shirakihara et al., 1993; Jefferson and Hung, 2004)
68.6cm H. pingi 	 	
(Figure 3-1a)
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Table 3-1 1 	


















































(Mesoplodon sp.)	 (Delphinus delphis)	 (Tursiops truncatus)
	 Halocercus sp.	 H. lagenorhynchi
(Moser and Rhinehart, 1993; Dailey et al., 1991; Fauquier et al., 
2009; Tomo et al., 2010; Reckendorf et al., 2018)
	 Moser and 




H. pingi  
	
Uncinaria lucasi ( Ancylostomatidae)
(Olsen and Lyons, 1965) 	
	









et al., 2008)	  
H. sunameri 	
H. sunameri
22 32mm	 35 96mm 	H. pingi 150 183mm	
255 364mm 10 (Yamaguti, 1951b; Wu, 1929)
	









	 8 (Pharurus asiaeorientalis	P. sunameri	
Nasitrema spathulatum	Na. sunameriHalocercus pingi	H. sunameri	Campula 
oblonga	Synthesium tursionis)
	 Figure 4-2  
	 (Phocoena 
phocoena) 2 (Stenurus minor	Torynurus convolutus) (Dailey and 
Stroud, 1978; Slob et al., 1996; Gibson et al., 1998; Wunschimann et al., 2001)	
(Phocoenoides dalli) 3 (St. truei	St. yamagutii	P. dalli)













H. sunameri 	 H. pingi
	 H. sunameri
H. pingi (Sousa chinensis)










(Gibson et al., 1998)	C. oblonga
(Adams et al., 1998)
	 (Delphinus 
delphis) (Tursiops truncatus) (Zam et al., 1971; 
Smith and Threlfall, 1973; Dailey and Stroud, 1978; Conlogue et al., 1985; Gibson et 
al., 1998; Adams et al., 1998; Wunschimann et al., 2001; Siebert et al., 2006)
	
	




C. oblonga 	 	
 
Sy. tursionis 	 	 	 	
	 (Zam et al., 1971; 
Hafeezullah, 1986; Torres et al., 1992; Mignucci-Giannoni et al., 1998; 
Aguilar-Aguilar et al., 2001; Marigo et al., 2010; Quiñones et al., 2013; Romero et al., 
2014) C. oblonga
	Corynosoma
(Figure 4-2 c) Corynosoma










(Fraija-Fernández et al., 2015)	
(Fraija-Fernández et al., 2016)
C. oblonga Sy. tursionis
	 	  
	H. pingi	H. sunameri
(Parsons and Jefferson, 2000; Parsons et al., 2001; , 
2017)




) (Morimitsu et al., 1987; O'Shea et al., 1991; 
Phillips and Suepaul, 2017) 	
( , 
1993; Ito et al., 1998)
	 	
 
	Wan et al. (2017)
Anisakis pegreffii Synthesium seymouri
Stenurus nanjingensis St. auditivus 	
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ʍˁ̀͘ Nem.2~21, 24, 28~31, 33~44, 46, 47, 50~91, 96~100, 104~114, 118~125, 128, 
129, 132, 133, 136~193, 195~207, 213 
Ĉˁ̀͘ Dig.4~13, 18~20, 22~24, 28~40, 42~53, 56~58, 72~83, 88, 89, 91, 92, 95~124, 
127~132, 135~149, 151, 152 








Dig. 93_3, 9, 10, 14, 15, 16; 94_13, 15; 142_7, 9, 10; 156_2, 3, 4, 6, 7, 8, 9, 10; 164_1; 
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